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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

3. Claim 1-6, 8 &10 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Buon (US Patent No. 4,494,548) and further in view of Nunomura et al. (US Patent No. 
7,001,355 B2). 

Claim 1 & 10: Buon teaches an ultrasonic probe (Figure 2, Element 2) comprising: an 
ultrasonic transducing part for transmitting and receiving an ultrasonic wave (Figure 2, 
Element 1 1 ); an outer case for storing the ultrasonic transducing part and an window 
(Figure 2, Element 20 & 38) and an acoustic medium [fluid] charged in the outer case 
(Col. 2, Line 52-57). Buon teaches the acoustic medium having the acoustic impedance 
and velocity matching that of human tissue, not 1 ,2-butylene glycol or 1 ,3-butylene 
glycol. However, Nunomura teaches wherein the acoustic medium contains butylene 
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glycol (Col. 1 1 , Line 13-40) and specifically 1,3-butylene glycol. It would have been 
obvious to one of ordinary skill in the art to combine the teachings of Buon and 
Nunomura in order to use a composition that can effectively deliver the ultrasound to the 
skin (Col. 2, Line 10-18). Nunomura does not specifically mention 1,2-butylene glycol. 
However according the Miller (Miller, L.M. "Investigation of selected potential 
environmental contaminants: ethylene glycols, propylene glycols and butylenes glycols: 
Final Report". Franklin Research Center, Philadelphia, PA. 01 May 1979. PB-80- 
1 091 1 9), butylene glycol has four isomers, 1 ,3-, 1 ,4- 2,3- and 1 ,2-butylene glycol. It 
would have been obvious for one of ordinary skill in the art to substitute one of the four 
butylenes glycol known isomers for another in order to achieve the predictable result of 
a medium suitable for ultrasonic transmission. 

Claim 2: Buon teaches the ultrasonic probe (Figure 2, Element 2) but fails to teach 1 ,3- 
butylene glycol. However, Nunomura teaches wherein the acoustic medium is formed of 
only butylene glycol (Col. 1 1 , Line 13-40). 

Claim 3: Buon teaches the ultrasonic probe (Figure 2, Element 2) but fails to teach the 
temperature range and butylene glycol. However, Nunomura teaches wherein the 
acoustic medium further contains at least one material that is soluble in 1 ,3 butylene 
glycol and a liquid with a temperature of no greater than 40° C (Col. 1 1 , Line 1 3-40 & 
Col. 24, Line 41-42). 

Claim 4: Buon teaches the ultrasonic probe (Figure 2, Element 2) but fails to teach 1 ,3- 
butylene glycol. However, Nunomura teaches wherein the material is at least one 
selected from the group consisting of ethylene glycol, 1,3-butylene glycol, and water 
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(Col. 11, Line 13-40). 

Claim 5: Buon teaches the ultrasonic probe (Figure 2, Element 2) but fails to 
specifically teach 1,3-butylene glycol. However, Nunomura teaches wherein the material 
is 1 ,3-butylene glycol (Col. 1 1 , Line 30-40). It would have been obvious to one of 
ordinary skill in the art to combine the teachings of Buon and Nunomura in order to use 
a composition that can effectively deliver the ultrasound to the skin (Col. 2, Line 10-18). 
Claim 6: Buon teaches the ultrasonic probe (Figure 2, Element 2) but fails to teach 
specific wt % of butylene glycol. However, Nunomura teaches wherein the acoustic 
medium contains 25 to 100 wt % of butylene glycol (Col. 11, Line 13-15 & 30-40). It 
would have been obvious to one of ordinary skill in the art to combine the teachings of 
Buon and Nunomura in order to use a composition that can effectively deliver the 
ultrasound to the skin (Col. 2, Line 10-18). 

Claim 8: Buon teaches the ultrasonic probe, comprising a mechanism for oscillating or 
rotating the ultrasonic transducing part (Figure 2, Element 23). 

4. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Buon (US 
Patent No. 4,494,548) and in view of Nunomura et al. (US Patent No. 7,001 ,355 B2) as 
applied above to 1-6 & 8-10 and further in view of Atala et al. (US Patent Applicantion 
No. 2002/0055702 A1 ) 

Claim 9: Buon and Numomura fail to teach the use of an array element. However, 
Atala teaches an ultrasonic probe, wherein the ultrasonic transducing part includes an 
array element in which a plurality of transducers are arranged (Page 5, Para 0036) to 
increase the magnitude of the ultrasound wave (Page 6, Para 0064). It would have 



Application/Control Number: 10/559,881 Page 5 

Art Unit: 3768 

been obvious to one of ordinary skill in the art to modify the system of Buon and 
Numomura to include the multiple transducer arrangement as taught by Atala for 
increasing the magnitude of the ultrasound wave (Page 6, Para 0064). 
5. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Buon (US 
Patent No. 4,494,548) and in view of Nunomura et al. (US Patent No. 7,001 ,355 B2) as 
applied above to 1-6 & 8-10 and further in view of Ludwig (Ludwig, George. The 
Velocity of Sound through Tissues and the Acoustic Impedance of Tissues. The 
Journal of the Acoustical Society of America, Nov 1950: (22)(6) 862-866; enclosed 
herein) and in view of Schafer (Schafer, Mark E et al. Use of Time Delay Spectrometry 
in Fluid Attenuation Measurement Ultrasonics Symposium, 1989: 973-976; enclosed 
herein). 

Claim 7: Buon teaches the ultrasonic probe, wherein the acoustic medium has an 
acoustic impedance of human tissue at a temperature of 20° C [room temperature 
inherent] (Col. 2, Line 52-57), and produces an ultrasonic at a frequency of 3 MHz (Col. 
2, Line 25-29). Buon does not teach the range of acoustic impedance but puts forth a 
single value. However, Ludwig defines the acoustic impedance of human tissue as 
1 .58-1 .70 Mrayl [converted value] and that 1 .63 Mrayl is the average value of human 
tissue (Page 865, Table I). One of ordinary skill in the art at the time of the invention 
would have understood the definition of human tissue impedance and would have 
understood that fluids having an acoustic impedance within the defined range as taught 
by Ludwig would have been useable within the system of Buon. Buon fails to teach the 
acoustic medium having an attenuation of 0.07 to 0.091 dB/mm. However, Schafer 
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provides the acoustic attenuation properties for 1 ,3 Butylene Glycol (Page 976, Figure 
3) for providing information to manufactures to chose the ideal fluid (Page 973, Part I). 
It would have been obvious for one of ordinary skill in the art to understand the 
attenuation properties of fluids as taught by Schafer and to modify the system of Buon 
and Nunomura et al. to include the desired fluid as taught by Schafer in order to chose 
the ideal fluid (Page 973, Part I). 

Response to Arguments 

6. Applicant's amendment, see Page 5, filed 1 2/1 8/2007, with respect to the Title 
have been fully considered and are persuasive. The objection of the Title has been 
withdrawn. 

7. Applicant's arguments, see 5, filed 12/18/2007, with respect to the rejection(s) of 
claim(s) 1-9 under 103(a) have been fully considered and are persuasive. Therefore, 
the rejection has been withdrawn. However, upon further consideration, a new 
ground(s) of rejection is made in view of Buon (US Patent No. 4,494,548) and further in 
view of Nunomura et al. (US Patent No. 7,001 ,355 B2). The Examiner agreed that the 
Applicant was correct with regards to the combination of Hakimuddin (US Patent No. 
6,612,156 B1) and Numomura (US Patent No. 7,001,355 B2) in terms of structure. The 
Applicant presented the argument that 1, 2 butylene glycol produced unexpected and 
superior results and would not have been obvious to try. However, the Examiner 
disagrees that it would not be obvious to try 1 ,2 butylene glycol in place of 1 ,3 butylene 
glycol. The Examiner consulted the prior art of the time of the invention to understand 
the known relationship of the time between the isomers of butylene glycol and what 
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motivation existed for 1 , 2 butylene glycol to be obvious to try. The Examiner further 
notes that butylene glycol has equivalent names in known art such as butanediols and 
dihydroxybutanes 1 . Buon [cited above] teaches that the acoustic medium [fluid] must 
have an acoustic impedance and velocity matching that of human tissue (Col. 2, Line 
52-57). Luwig [cited above] further defines the range of impedance of human tissue 
(Page 866, Table II). Examiner contends that one of ordinary skill in the art would 
consider the properties of a medium to match the human tissue. Schafer explains how 
acoustic impedance is well tabulated. In fact, using the known in the art Acoustic 
Impedance Equation, p (density) x V (acoustic velocity) = Z (acoustic impedance), one 
can calculate the acoustic impedance by knowing the properties of a medium. 
Hawrylak'76 [cited below] provides a table of the density and velocity properties of 1 , 2 
butylene glycol and 1 , 3 butylene glycol. Using the Acoustic Impedance Equation, one 
of ordinary skill would find that the Mrayl of 1 , 2 butylene glycol is less than 1 , 3 
butylene glycol and within the range of acoustic impedance of human tissue as required 
by Buon. Schafer explains that while acoustic impedance information is easy to come 
by, acoustic attenuation are not readily available (Page 973, Part I) but points out more 
viscous fluids generally showed higher levels of attenuation as previous published work 
also showed (Page 975, Part V). Hawrylak'27 [cited below] teaches that 1 , 3 butylene 
glycol has a greater viscosity than 1 , 2 butylene glycol. Thus based on relationship of 
viscosity to attenuation as taught by Schafer and the viscosity properties of the butylene 
glycol isomers as taught by Hawrylak'27, one of ordinary skill in the art at the time of the 



1 "Chemical: Butylene Glycol". The Comparative Toxiogenomics Database. Mount Desert Island Biological 
Laboratory. < http://ctd.mdibl.org/detail.go?type=chem&acc=D002072>. 06 March 2008. 
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invention would expect 1, 2 butylene glycol to have less attenuation than 1, 3 butylene 
glycol. In conclusion, it was known in the art as taught by Boun that mediums with 
human tissue acoustic properties were needed for ultrasonic imaging. Further it was 
known that 1, 2 butylene glycol had both the acoustic impedance properties and the 
velocity matching human tissue as taught by Hawrylak'76. The relationship between 
attenuation and viscosity was understood as taught by Shafer and that 1, 2 butylene 
glycol was less viscous than 1 , 3 butylene glycol as taught by Hawrylak'27. One of 
ordinary skill would then expect 1 , 2 butylene glycol to have less attenuation while 
matching acoustic properties to human tissues. It would have been within the 
understanding of one with ordinary skill in the art to be motivated to try 1 ,2 butylene 
glycol over 1 , 3 butylene glycol. 
Citations: 

Hawrylak, Brent et al. Ultrasonic Velocity an Volumetric Properties of Isomeric 

Butanediols Plus Water Systems. Can. J. Chem, 1998: 76 (464-468) [referred 
herein as Hawrylak'76]. 

Hawrylak, Brent et al. Viscosity, Surface Tension, and Refractive Index Measurements 
of Mixtures of Isomeric Butanediols with Water. Journal of Solution Chemistry, 
1998: Vol 27, No 9 (827-841) [referred herein as Hawrylak'27] 
Conclusion 

8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Helene Bor whose telephone number is 571-272-2947. 
The examiner can normally be reached on M-F 8:30am-5:00pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eleni Mantis-Mercader can be reached on 571-272-4740. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information 

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/H. B./ /Eric F Winakur/ 

Examiner, Art Unit 3768 Primary Examiner, Art Unit 3768 



